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^^-•fe'»'^*t^ p B s (Ccfc »} 3 flE. ifc*^-r * c t -,-t 

(3) asjttc o - 7 * ^ u ^y^^T ^ yjfc 

-f ^ o - I F tJti^TtStti"* ciK:<k-^T*«>ciJt*<*Rtt 
M 6 

i^^fiBALB/c -> X *--© 1 5 X 10* flB©^ •< y y V K 

©S±*<x Priatene (2 , 6 .IO.U--?-f^>^A''<^^' 
f'* y , Aldrlcb Cbentcal Co.. Bllwaukee. Wis.) 0. 5 © 

O90H) . BH2l^lC»-ffi$ nyt/v-* y V r- •r©iRi»ttitt 
Bll;4t ( t. 0 - 5. 0 flrf /-7 •> ©ffi^ «: j; , TaJSS S 



't©ai7K*C^*ii4*y' ^'o--^/i/K{<E©T-f V^-ir 
* ^ rt y i7 D - -i- /U|)t^*t - 3^^ U - yiy^t-rA (Zyaed Labo- 
ralorUt. Sao Francisco. Ca 1 1 f J J& M 4» BLI St (3 J: r» T 
iftSl-fc, ttffl.©l!ll. Bl**.. -7>f a - I F^jBICi; 
^ 3£ © St * S ft -3 1 ^ T K tt L , 

3 7rT3 OiJ'Iffl. SSS-arLi6/c* El6©». 

i,»fc. ^ii'* nr ■< yfij^©in: - •> 3^*0?^ D r y y* 
©Snu^ -t UTffiggjBK: ^v^-c 3 7 r "p 3 0 ^IBI y 4- * 
-hufc. -fy+»'<-^©ft. *©x^-f k^hewjKc,*; 

©— «*a&jEmUv 'tUT*/<-xy vr**©3^7-f Kite 
^t©E!i5^t F A -g|itt«TTUK*nyt, «A*(^© 

SSfeKUaUTW:. iK55$nyifleLa|B^*i(t;k> :y / -i^^tC 

* y ^ o r a ^ -T y A - 
■fr7T ti-:^*-?^. (Pbaraacla FUe Chealcala. Uppaala. 
Sweden) JhT T 7-^::.-5--fWaaUfc, 7 lU ± -b ^ 4 

^ -»#©^/ :?o-:^/HS»*s Godiot( J. 
Uannol. Math: 13 j 215. 3 976) © ^ Jt o T W SS U * * 



^ n-^/i/^**. ra»d*I^t^fefifcS*^&©/!:»tw I 1 100 
©S&Ra-CilflRttffl Ufc. 
W 7 

A. i£.^J^ 

1 ^ 3 » ?^ tt-ti^y^ti-^^fii**- Bsme*! 
tt«fe*3i-^>©:'^ 5 T - ©ac«ft*X®3feei«c(P*)T v-fc-f ©fe 

R0«I/i7iP3*-Hr'fy»^©'E^i!^^-+'^^K*<-- 
tt<*t©Hlft©A»e^F AT c(j!ffiU-C3fcfc. |S*K:ti. 

fflai3(.r7rjt. 2 o©ga t> -,T^*<"ttj ^fHfcRje©^* 

'e©3t7-f K*9 SWX^f/- /wilJ K10'^30W% « Ute . * 

iraaTS 7t:T3 O^IBI'f y^^-^ - l-U. |g®3k**t/ 6 

Bacto «3tlft»«A«tKE<OI«5co Libora tor I es . Detroit, 
Bleb,) ffl — W&Cf * 3t Vvr*. *©:^5'( KCiSfflC 
ft C Jt 7 -fe y RRttCl CCarl leisa, Oberkochen, 

Heat Geraany) 6C <t ») ?6 ^ « T "C SOOffrTKttUfc, 

6 5 1B©S^a%t$S;t:ft:;tr<»#^t^CRai$neia'&. TMHRtlttC 

7 -f K-t. 5 ^Heti!^flSl-»fc. 
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A:. 

c. mw^ ^mm 



3^ 2 ft 

y > - jy -^^ y 4^ y /V 3 T 

KttSnfcR 555 271 200 

KTKAB&tftf 

S 48 47 35 

iC tt 41 36 18 



^ 7 ^ 
64 

59 
52 



196 934 
WTHABK*^ 
45 — 
— 40 



7 h 
1042 



45 
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THAR© D N A LX. C:©«|lt, ^©TWAR^ft 

r. 



(I) THAR 1 TW-183 . AR-39 . AB-231 . AB-277 . AB-388 . 
AB-427 . ftB-458&t?^LR-65<2 . 3) ; 

C2> iL. 7- > •> ; 6BC . «-BJ$^;& (Mn) . *:J J$5& (FP), 
T^^-i^i^^X^^AfttSBIfS&CGPIOStDf^fctjgKOA) . ROf 
(3) J_z_3V_iLa. : B/TW-5/0T . D/UH-S/Ck&C^ 

L2/434 /Bu«#A.ft:. r T © TKARflt tt . I985^i'T h 

*-e>»%»n/siefflmtt*-c* ofc, (il. tw.i83 ccntt. 
1965^^ -f r? y©^m©tsiffl^?^e»m«*nfc) r 

^T© ^ ^ 5 i^T ^H. ReL« 223»l5a,iS««J*T©i8«K:ii 
-t UTRenoiraf in0ia»iJ^ -7 i^'ii'l-^ffll^TfllS 

B. ;» 7 ^ -^^r PN A©»ffl ;f7^-;^7®DNA^. 

(Stepbens . , lof^tct. In»oit . H i 713 -718. 1985). 

S*&*ItCtt. ttaS$n/i:«***, 3 1 XX mTA^ T xx ^ 
•li-'-k-K (64 0g/«J) K:jt>)teaU. -eUTlXSDS 
7*y-/WK:J;4#6aj©». *flJ8«- 3 7 r 
T 3 0 ^KJ. BNaaeCSOO K:J:>>teaU. 7*7-/1/ 

/i? na*;i.At:j;i3JftaJU> b T X y - /Kc «t *> itfil 

* L «> ♦ 

C. r^X5 K©X»U-j.y^- : KK^K ett©THAR* 

* #1^*17. 3RDf 6. 2Kbp © r v 7. 5 K*1tC* h ^ 3 



D N A tts^-j (Weiss . . Infect. l««u« . 

244"'248. 1970). 

? ^ • 

ttM $il'S>fMBaSirj(S(^. Ba>H I . BstE 0 , D pn 1 . EcoB 1 , 
Hind m , Mbo I , M»p I . Pst I , S »n3A . & CF S s t I T * 

>; r -< *r- J: satllfeCcfc o T (f *> 

C Kiimsburir. J. Bacteriol. M : HOO - 1401 . 1969) ♦ W 
©«iTMAB*«fri:©lfc«©A:»Cffiffl*#ryt:. ftm^H* 

*i^T5ii©R<c«i. -r *> ^ © tfesbr^ttttfftLfc. c©:;? 

tt®^ffi=©«SfflK: J;ntf . TKAR^ljal^tClS^/^i? - V3^<. tt 

ffl$n*H«®-i s8a<tH-T*^fc. 

B. :r »; -fa- - g y I TttABmJSi»©ia© 

1^ 500bp , 900bp , I200bp . 3200bp&c;3800bp® -f X® 5 
a® ■? X^^iK fJJTHAR® DNA7^^J' h*- AR-39®DN 

A®ifte^/^yrf^)^«,<tab. * UT&fe*m(fc«!i«rn - 

(K3A(a> ®T«AR7 7 h Xtt 3. 2 kbP(JB 3 BH) ® 



«*8fe3Er « K 7 >■ rn V h iJ»f T-p i u 

ttaS*nfcEB0DNAO. 2-508*^ 0. 3M© NbC«<?3 
Tl 0 i>IB!«t«tL.3fe. m^X. Z, 0 MiDm&tr J^'tr 

fficrof i 1 trstfon (Bio-Kad, Htchnond, C»]lf.)©ttffi 

Cfc -) T ^ h n -fe D - (Tr»ns-8Iot. Blo-Rad. Rlchmood 

1 MOftBET ^'^^'^ i.*T»c»L. D N A|^«*?e«>/c» 

^'-f Xr 4Sn&Cf^T. 8 0 TC T 2 If ttV^/c. - y ^ - 
h 7 y h ^tlfc^^^S^feifr ^? ^i^r D N A*. «t 

riaor(0Apoot. Boston. Kass . ) i:: |g $ n ^ "(r tD K y F 



1^^8364-500083 OO) 

fttlil?»®HeL««) D N Af?lft«5**t; W-nif tHeLaCO D N A 
<r«iHiUTX4fy KtLfc- TH«RttAR - 39 . _t_ia_X 
» 3^ -fe D - O Cr^. r ■> » •> at 6 BC . PP . OIElC^ M a © 

3^^ttftefe»DNAt^v^-^5^^^-^^- *ut« 

* 0*tt«5 0ff«$ n/£»fe* D N A K V h y D V h 

a - r i i^Tteffl uft. St 2 lat:** "5 

© C.. l*^3-y^X /VW 7tr<''i>5 a© c., r ^ ^ '> It O 

f636r. •r-<T©THARaia*ttx Kt-wv-f »; -f- •> 
« r/i^iS^^A/tjj^Ufc- TWlSSA^r a - -/ t UTttffi * 

» 3^ 3g.tt c . r-^^^ cDNA^rp-r^ uTteffl l^t 
m a. 

T«AR7 7 ^ >- h TMAB . _C.. -T > ^ > &tf C . t- ? 3 
iA©i}'»f $ nfc»*fl£© K V h 7*P y I- H*?t^T 7* P - 
tUTffiffl^n**^. Ktt$n/i3«tD7 7t?*>Vh 
(900bp . 1200bpa.t?3200bp) tt. THAR i © * S U . 

J:CK3K$n*J;'5C:. DNA7*P-7'©fflStitt. 
<■> — *0©r P - ■/©ttffl;RCF(b) »;#V-ArRNA 



DNArp-rtt. rp-r©i5Tj:-->j i^rtzj: 

9 y©/£iii>trfOffi'C*«7'p-7'OigdEtt(£» «£o 

/N-f/v^-f-t'-'^Bi/c-fev^T-^morp-y^m 

tr^*ClttiJ;oTrP-y©Sgf4*«l6*C:i:;J^Tft*. 
C ©Ifi-i^ ©^ttttflffiti. +^tcWt^ltJSf4-^©'t® — :*:tK<0 
^^ij:/^-CJb*, C©B3Hfct. ONArD--r© — *tR» 

^TSt^€»n»4 (Arrond. Roclclc Acid Hybridization ; 
ft Practical Upproacb tfr © 'Pf epara 1 1 on of Kgcleic Acid 
Probea, "17'-4S'< - i'. Oiiford Presi. Oxford, England, 
1985) . pUC -^i? ^ -tC*J*t*THARite^/>f y ^ ©iWRBWiS 

^^^ -*0©>v-?^tj;4-7y- M13-P18® assscRp)^® 

-tt. |3IUf acZ ' /tttt^ P--y^^aj{4«-^fft-**>^ 
T**. M13 * ffitt© - 7 r - i?'^^ ^ - (fciiltf, M13 
aplB) pBB322*3JE©E?0 (fltiK) 7* V -f X * 

?'<:^$*lfcrp-r©fi|^*ttti''6fcK>Cs 
i/'J-X <A:i:;l«f. M13»plB) © <i; *3 5 fl! ffi f * «> tC 
majn*. C©— :^KDN Arp-T'tt. HuRDtMcsstng 
(Geae 17 : 271-277. 1983) © ^ & Kl J: T IS 83 $ n » * , 

c©rD-7'*ftfeijti5^-</i'"r4/ift&tc, muRsnT^^ft — 
fig© r p - -rr 7 -< T-*ttffl-r * c i *<T # & . ^©r^ 



-■<M13) ^hfz^ht. M13fip/<^^ -r y :** -? T - i^®BFS® 

Mi34»^©ptic oij-x^ p y ^«>fc*®Ja^^*<^ 

©-9- 7^!5^ n - - y ^RCf M13K?l®ajRft*)#^ (Rl/v'O; 
y^) ©fc»©-<"^T©:frSfett* M,>*»ln>f Mfeth. EnavBol. 
101 : 20-^79. 1983) C «fc o T 8E tS $ H T * J: «: U T . 

am^^c J; ,T}f ^®7'p-rJ»<^-t>'y/^•< 

DN Arp-7'©®a<t«?««>*fc»o<) -5 io©:6'i£tt* 
a»3f-ee3^*©»-r*DNAro-7'*«fflr*c:iT 
*4. y »K V - A R N A UTt*»fl*r« p - ^ft * 
DNA®ttffltt^ eiais») © ea^j-^F^ ( y #y - i.> ©^ < 

®»k:J:-,t. lOOOjS* Tttili*»«»« fc«>®^Si^ l-TSe 
»SnTt^*(Edel«teio, J- CUn. Microbiol . 22: 425 - 
427. 1986; lUgsbory, Raoid Detection and 1 don 1 1 f i ca tl on 
of lafectiona Aganta , 91-^95^-*;^. ftcadewic Preao. R.Y. 
I98S: PalnerRtf PaUow. Hicrobloloay 1986 . 91-95-4- 
ftaerican Society for Microbiology. Hashiogton. D.C.^ 

1986) . 1 ® J: ^ *X;^ttA<TE«:KW * . 

^It® RANA«. l6»©rRN A ©*«® Wl^U 

i>raT©ifc»a©tfe]£®fc»ciasi*L*&fc«* a*®i^na 
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TTK)ISl8««g;&^ C'ttltS^ r R N A K i rby (K t rk <C <h* . . 

^foch. J. 104 : 258-262. 1967: Jobnsoo, fimthod in 
Hierobioloft? laiaS-Tl. 1986) © & t J; -> T * *v 

c©:^rttiix DNA . mRN A^stse^t^^tttt^ji^- 

bA^UOUjt-itC^aOt RNAt*ti-|8attr RNA©* 
XK^ty&t^r (Johnson. SaSS) . RKas* ^^xai'SmfK^ 

■r*. 7 u y ^ r u nj; x«BS* * V - - ^ u y - 
17.000 X C T I 0 JJ^ra. it/C'^^«Ox * UT^ttS *? tb 

r. 20>fSscio«**i6irau^ 4utsds «:^jtra t.^ o. i 
/^ttm^^f -5 . RNA^. 2 »«©x^ y -/u©iSS3!J0t::<fc 

»}ttSE*i,A!>. * LTjaiC'^eK J; *j I' V hffc-r*, js® 

DMA . mRNAR.CftRNAJt$%»CfSa3-r*fc*f>tr- 

23 « © y J*J V - J* K N A Crier80P <Cel E I ec trophorea U 
of Niocleic Acids. 1 -139 -5 - i; ^ l»L Press. Oxford. 



«iie364-500083 CID 
1982) C cfc ^TK«$nTV>* tC* 1. 5 « T o - y 
/l-ji^e^^SRWeti tH»Ken*. & 0«W©Trls-BC< 
35nar * i it^ J: R N A *«fr»r/^* U lffl*«-W*3* 

yifia. ^Lt-fy+^-^-t-^^BaRcrsBEitRNAaiKiiaE 

?)tL.TR«4 CH»Uel8. Cell JL - iSl^iSi, 1976). C 

rRNAli, tttm^^rffi (««nl.tl». mil) Cli: ^ T . 
T 4 « 'J 5^ ^ U;!- ^ K + :^ --be J: & '"P ATPf^ctO^tt 
* 5 '^^ft * tt* . *?©;»©©««:. ©Wm r R N A it 
e^c-fc •} WKS itfcn*AR©1^ ti* ^/^ -f^U^^-f-tf-c^p :^ 

©ra - r t UTttffl * tt-tf ttt^tfti A:A,i*«>fiB» 

at*, r R N AfiErtI©«R©ifim^'3 t-*-**<^***€>-C**. 
^ cr - y^fc&nfcTH(»»© r R N AiRfe^** THIRtfttflKl^tt 

l3:-,fc r R NAa^•rav^T5^^ U - XSlt*. THAR ©16 » 
iSe^tt, W:6-I^K:fclt * D N AiSE?!]tfc]£©fc *K:> M13-P18 



n*. r-^T© D N AK?d^:£t±* b r L^«»©mi!fi*nT 

Ktt^-^^-^'-fit (Sangertf^.. Proc. Hfl c< . *cad. 
$ci, 14 : 5463-5467. 1977) tZ ^ T if fy tl^ 4^ ^ fo 
- :^jb* H/cTHAR© r R N Ail&^U . TWARtt ffi C *f »t * * 

n^.©ffiafe:8iwf^. t-^j^»:^ atyc. r ^ ^ © 

n © H l£ » C t » T K $ *l » 4 . 
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